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Creating Cable Competition with Northpoint Technology

Mr. Scott Henshaw
The MITRE Corporation
202 Burlington Road, Room lE443
Bedford MA 01730

Dear Mr. Henshaw:

February 5, 2001

400 North Capitol Street, N.W.
Suite 368

Washington, D.C. 20001
(202)737-57110
(202) 737-8030 F

We are enclosing our equipment, however, we are currently in discussions with
the FCC about the tenns of a licensing agreement to use our patented technology. We
must request that you wait until the FCC has signed the licensing agreement before you
begin testing the equipment. We will be in touch with you as soon as the agreement has
been signed. We appreciate your cooperation in this regard. For your convenience, we
have also enclosed copies of our patents.

Please find in this shipment (of two packages) the following three antennae:

1. Northpoint transmit antenna model number 9749-800, serial number 116882,
with 17° vertical pattern.

2. Northpoint transmit antenna model number 9749-810, serial number 129322,
with 10° vertical pattern.

3. FORTEL planar array antenna with circular ALPS BSNA4-303A LNB for
reception ofDBS signals.

These antennae are supplied in conjunction with the ongoing MITRE evaluation of
Northpoint Technology.

The transmit patterns for the Northpoint antennae were supplied under separate
cover. The' 17°' and '10°' refer to the double-sided vertical 3 dB beam width.

With respect to the planar array, this antenna may be employed in the rare case
where additional DBS back lobe isolation is required. I am enclosing the spec sheet
supplied by the manufacturer. The back lobe gain for this antenna should be
approximately -15 dBi. (For further infonnation, please refer to "Northpoint's
Evaluation and Analysis ofDBS-Terrestrial Compatibility Testing," July 31,2000.)



If there are any questions or comments, please contact the undersigned.

Sincerely,

~
Bob Combs
Director, System Development

Enclosures

..



Going where you need to go

Direct-To-Home DBS Array Antenna
Model CA100

Fortel's breakthrough flat panel,
waveguide array technology is a major
product development in the broadband
communications industry. The enabling
technology is a paradigm shift in the cost
and efficiency of a key component of the
fixed and mobile broadband wireless
communication services that are forming
the backbone of the new electronic
economy.

Fortel's planar array antenna with a wall
mount similar to those used for conventional
parabolic antennas, offers a compact, more
aesthetically pleasing product. It is capable
of both circular and linear polarized signals
for operation in North and South America,
Europe, the Middle East, Australia and the
rest of Asia. Antenna Evolution

Fortel's breakthrough plastic waveguide
technology offers a planar array with
several key advantages over other
alternatives.

• Compact Aesthetic Package
• Lightweight
• Smaller ill Size
• Low Profile, Highly Efficient
• Dual Circular and Linear

Polarizations
• Low Cost
• High Resistance to Ice & Snow



Direct-To-Home DBS Array Antenna
Model CA100

General Specifications

Linear Polarity Performance Circular Polarity Performance

• FreQuencv Ranae
i

I 11.2 - 12.7 GHz i10.7- 12.75 GHz Fr:equency Range
i Polarization Dual Linear Polarization Dual Circular I

Gain 33.2 to 34.8 dBi Gain > 34.1 dBi i
Half Power BW 2.7 to 3.3 dea Half Power BW 2.7 to 2.8 dea !

i Sidelobes -28 dB Sidelobes -28 dB 1

Return Loss -10 dB to -18 dB Return Loss < -18 dB !

I System GIT > 13 dBk I System GIT > 13 dBk-Cross Polarization > 26 dB on axis I Cross Polarization > 26 dB on axis

Receive Aperture -------18.5" X 18.5" (470mm X470mm)
Weight ------------ 9.25 Ibs (4.2 Kilograms)
Humidity 35% to 95% RH
Operating Temperature -25°F to 140°F (-30°C to 60°C)
Wind Load 65 mph Operational, 95mph Survival
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Vertical Linear Horizontal Linear
Frequency: 11.7 GHz
Cut: 90° Azimuth
Amplitude Scale: 40 dB
Angle Scale: ±22.5°

RHCP

..
LHCP

Forte! Technologies. Inc. 999.'\ Shenandoah Shores Road. Front Royal. VirgInia 22030
Telephone -i-I (540) 636-2602. Fax +-1 (540) 636-7139. Em3l1 salesfortel@brgnet corn

Apnl 2000
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(57) ABSTIlACf

A firsl a.nlenoa (16) al a user location (14) receives signals
at a first frequency wbcre tbe signals are travelling only
wilhin I firsa directional reception range as measured from
a centerlioc (18) of the 1inl aotenoa (16). The firsa antenna
(16) bas its ccnICrliae (21) alipccllO receive direct broad­
ca.~t salellile signals transmiaed from a salellile in gcosyn­
cbronous orbit about the earth. A second aDlenna (18) II tbe
user location (14) receives signals at tbe firsl frequency
wbere tbe signals are trlvelliD& oaly withiD I secoad direc­
lional receptioa raage u mcllW'Cd from a cenICrliae (31) of
Ihe ~nd anlenna (18). The second antenna (18) is aligned
10 receive signals trUIIIDittcd at !be lilst frequency from I

Icrrestrial trlDSlDilliDa klcaIion remole from tbc user loca­
lion. A Ierrestrial trIDIIIIiltU trlllllDits signals at tbc first
frequeacy aad diIectionaUy within a Ierrcslrial azunulb
range from lbe Ierrcstrial trlDSlDilliDlloc:ation. The [crres­
trial tra.nsminiDa location is located witb respect 10 the user
location (14) such that tbc Iemsuialtrlnsminer (20) tuns­
milS iD directioas only outside of tbc directional receplion
range of lbe lilst ameana (16). The satellile (U) is posllioned
wilh rcspccllo lbe user location (14) sucb tbal tbe salellite
transmits directional iD directioll5 outside of tbe dtreclional
reception range of tbc second a.nleaaa (18).
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SUMMARY OF mE INVENTION

It is an obje,-, of the ioveDlion 10 provide terrestrially
transmitted sigmls simuJlaDCousJy with satellite transmitred
signals al the same frequency. The invenlion includes an
appararus and method for providing rerreSllial signals simuJ­
taneously at a common frequency with salellite signals.

The object of the invention is aa:omplishcd by utilizin&
receiVIng aOreDDU with a limited directioDal rca:ptioo range
and trall.'\miuing the rerreslrial sipals in a differenl raoge of
dil"ections llan thole in wbicb the sareilite sipls are
transmitled. lWo separate receiving aoteoou feeding two
scl' of decoding and demodulating processing sysrcms are
required for utiliziDa lbc received sigoal.s. Both receiving
antennas are adapted to receiw sigDals oaly within a par- .
ucular directioDai ra•. The ranae is meuured from i
centerline of the partic:uJar antenna.

In oreier kl ell.'\ure no interference berween the sarellile
and terresarialJy transmincd siaoaJs. lbc terrestrial signals
are Iransmitted directioDaIly widWJ a lCm:Sll1a1 azimulh
range wbich is outside the azimulh range in which the
salellile sigDals are transmitted either by a sina1e satellite or
mulliple satellite.'. The terrestrial transmission u.imuth
range IS chosen so tlat it docs DOt include any directions in
whicb the sareilite sigDal receiving anreDoa mUSl be directed
10 receive signals from any sareilite. In order kl cover a large
area for local reception. a plurality of terrestrial transmillers
are spread OUI over an area wilh directional traosmissioo
are&li overlapping 10 emure the lerrestrial signals may be
received clearly at eacb localion within the desired service
area.

'Ibese and other objects., advaDlagcs. aDd features of the
IDvention wiU he apparenl from the following description of
the pre(emd embodimcDlS. considered aloDg with the
accompanyina drawiop.

HRU::F Dl::.SCRlP'nON Of THI::: DRAWINGS

FIG. 1 is a scbematX: representation sbowiDg the posilions
of I pluralily of satellites in relatioo to a single lerrestrial
Iransmiller and a receiwr or user locatioo.

FIG. 2 is a somewbat scbcawic represenratioo of a
receiving aDtenna SlII*1Ure for receiving satellite and ter­
rc:slrial lralllimlllcd sigDals al a COIIUIlOII frequcn,-'Y'

rIG. J is a S4:bcmalX: lCplCSCDlaboD of lbe SPicing for a
number of rem:5lriaJ traD51DitlCrs required to allow fC'--eplion
over a large gcopapbic area.

CCSCRImON OF TIlE PREFERREC
EMBODIMENTS

sion signals or Olbcr data. may be ree:eived sunuJtallCously
with ORS ~ignal~ and pmce~ with the same equipmenl
as that used (0 process the CBS signals. The local oClgJnuiog
Signals may ~arry local programmiog wh"b ma), be
received along wilb the national or reiiooal CBS program­
mlDg.

However. since Ihe sigDals received in the system sbown
ID US. Pal. No. 5.483,663 are combillCd or received 00 tbe
$&J1Ie: anu:nna slru,-,ure at differenl poIDts in time, terreslnal

10 and DHS signals 00 a common frc:que:ncy canDOt be: ulillLed
simultaneously.

Ibe apparatus aCQ)rdiog kl the ioveotioo for providing
terrestrially traasmined sigll&ls simulllDeously on lbe same

-< frequency &.~ satellite signal, iA ilIlLwated in RCtS. I and 2.
As shown ID RG. 1. the sysrcm 1. may be utilized wilh one
or more saleUites in geosyochroDOllS orbil aboul lhe earth.

RJ\('KGROUND OF mE INVEN1l0N

1
APPARATUS AND METHOD FOR

TRANSMlITlNG TERRESTKIAL SIGNALS
ON A COMMON FREQUENCY WITH

SATEIJJTE TRANSMISSIONS

This application is a contiouation of applicalloo Ser No.
08.731':44. Cued OCI 11. 1996, now US Pal No 5,761.
605

This IDvention relales 10 devices and meth~ for broad­
cUling and reociving dara. IDcluding digiral lelevlSloo slg­
oab and vOice Signals. More pani'-'1Ilarly. IbIS IDVenlwn
relales 10 an apparalus and method for proVldlOg lerreslnal
lrall.'\mi....'ioll.'\ ~imultaneolL~y along wilh direcl hmadc&.'l I~

satellile transmissions on a common frequency.
Currently. televi~ion ~ignal' may he received fmm a

salellile in geoSyncbrODOUS omil aboul the eartb. The lele­
VISIOO signals arc transmilled from a lerrcslria1 Iransmlller 10 ~n

the ~leilile and lhen rC:lransmilled from the: salellile ~ llal
Ihe Signals can be ree:eived by lerresarial receivers Wllbin a
cen&1Q gcograpbic rc:a:iving area within a line of sighl of the
salellile. In addition 10 relevision signals. other rypcs of dala
may also be lransmitled to consumers througb satelliles ID ~~

geo~ynchmnolL' orbil
Circci broadcast uleilite service (CBS) refers 10 salcllite

transmission of relevision signals direcuy for use by IDdi­
vidual bouseholds or subscribers bavIDg the proper Signal
receiving equipmenl Tbe US. Federal CommuolCalJoDS .lO

Commission bas dedicated the electromagoeuc spectrum
from 12.2 giaabenz kl 12.7 gipbenz for CBS bfoadcastiDg.
NumemlL' ~ignal carrie~ are loealed with an lhe ORS
spectrum. eacb carrier carrying several iDdlVldualrelevlSlOn
channels. Depending upon the comprcaioo recbnology .'~

applied to these Signals. Iilerally hundreds of separ~le chao­
oels may be available Ihrough CBS. A greal beneOI of lhe
ORS ~~Iem a"appalled to priorutellile ~y~lem~ i~ that only
a smail dl5b-type anrenna IS reqUIred to receIVe the DBS
signals aDd lhe aligomeot of the recelvlDi dish is nol crilical. 40
Also. tbe CBS sysaem will provide bigb quality reception It
any polnl ID the geograpbic receiving area of a salellile
Wllhoul the eXJlCnse of laDd lraasmiaion lines such as those
required for cable lelevisioo.

C'urreDl regulalloos require thai DBS saleililes be sepa- 4~

rated from each other by al lcall DIDe (e,l) dcarees ID a
IleosyncbroDOUS arc. The reccivina &DleDDa for CBS sagnals
mUSl. lherefocc, be limited to ~ivina sipaaJs 111 a dll'CC­
uonal raap lDI-.nDI pi.. 01 tm.s aiDe (e,l) degrees from
a ccorerbDC of I. ule_a. Rcc:civiJII 5JlDals ID a range ~o

wl~r!han 1M UlCIIiIc~ would call.SC intc:rfeRell<X b~

Slp&A tr_iIIId by dilcccDt salClLites on the saIDC fre·
queac:y

t.: S. Pal No. 5•.-&3,663 is direc:tcd kl a sysrcm havIDg a
reamo'er &n'UpIIIIftI In which CRS and lerre~rial ~Ignal~ ~~

are recclVed ....dua wml1al freqUCIICY baods lbe sysaem
sbown 10 lbc US Pal. So 5,483.663 auy be unplemented
....lIb a muiliple anleDna arraaaemclll. or With a loIDgk.
moveable IDreona. In lbc muJuple aDleDDa arranllCmenl. IWO
~rale amenD&.' dllecl Ihe rca:ived Signals 10 a commoo 1lO
prupqauon palh fur ptuQ:~lIi U If they weRe re(,%l\'ed by
~ slDlle anlCDtla aDd transmllred from a Slnalc IocaUoo. In
lhc slDile anlenll& arrangeIDCnl., !be IDtenna is movable
betwccn a poSIUOD to receive CBS sagnals aDd another
polIIlion 10 recclve lerre\lnal signals.

1bc advantage of the sysaem shown in U.S Pal. No.
5.~3.663 15 Ibal local ongmatlDg signals. whether teleVl-
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range of each first intenoa or satellite reception antenna
mUSI be lcss tban or equal to tbe minimum satellite separa­
lion angle.

FIG. I. also ~ows a terreslnal tran!iminer 20 capahle of
transmlllLDg 10 one or more frequencies identical to a
trcqucnc~ lransmllled by ooc of the DBS satellites. The
lerrestna] transmiller 20 transmlls dLCcCtioDallv wuhio 3

<.:crtam . lranSUliSSlon ranl!lc T. The traru;mLSSiu'n range T
shown In FIG. 1 is ISO degrecs, although tbe range: may bo:
more or less than Ihis number.

The antenna litructure 22 which may he lL'lCd .11 u.'\Cr
localion 14 (FIG. 1) 10 pick up signals Ir~smmed act:ording
10 the iovenllon is illustrated in nG. 2. The filS! antenna 16
is deliigned 10 receive direct hroadca.~t ~alellite signals. The:
filSl antenna 16 iocludes a coliecting dish 24 and a feed·horn
assembly 26 for receiving tbe sigoals reftccled and concen-
trated bv the dish. 1bose skilled in the an will readilv
apprecia"te tbat the feed-born assembly 26 iocludcs a pro~,
which ili not !ihown in FIG. 2, for picking up Ihe !ligna1
received by !be antenDa. 1be probe feeds tbe signal to signal
processing cquipment for cxtraetioa information from tbe
rCl:cived signal. Thill signal proccsiDK equipmcnt i5 well
known in tbe an and docs 001 form a part of thi5 ioventioD.
Also. tbose skilled io tbc an will appreciate tbal numerous
types of assemblies may be used alternatively 10 lhe feed·
hom assembly 26 for colleaina signals reftccted by the dish
24.

The til'lll antenna 16 includcll an antenna centerline 211. A-.
dlclated by the frequency of tbe sipal received. the first
anlcooa 16 has a maximum directional receptioo raagc d
mu. IS measured from the aotelllll ceoterline 28. 1be lotal
recepuoo range for aotelllll 16 shall be referred to in tbls
dISClosure and thc aa:ompaoyilll claims as the "salellile" or
"lir5l" directional reception rlDle. and is equal to two time:s

•< the receptioo raoae d max. SipJals propapting in a direction
oUlside of this Sltcllite directiooal receplioo raoge or aper­
ture about lhe atlteooa centerline 21 from user loeallon 14
cannot be reccived by tbe first antcona 16.

Rcfcrring still to FIG. 2. the antcDOa structure 22 at lhe
40 user location 14 funber iocludes the separate second antenna

18 for reccivinll the lerrestrially transmined signals. 'Ibe
secood aotcnDa 1. is sbown as a feed-born lype antcnna.
bowever. lbotie skilled in the an will readily appreL;atc lhal
the second anteDDI may ioc:lude a circular wave guide

4~ antenoa, ftat pllte aOicODI. sloe aOICDJ1a, dipole anleDna or
multi-dipole anleooa. RcprdlCSli of the anleoDi type. Ihe
antcnna will include a suitable sigDa! pick-up assembly for
plckiog up the silnal received by tbc aOICDOa and feediag lbe
~lgDlI to suitable sipl pl'OCltSSlog equipmeot. Thi5 pro-

'0 cessing equipmeot i5 separate from the processing equlp­
meOl for proce5&ina the si&nal.s received by !be first anlenna
16 Also. altbougb the second anteona 1. i5 shown con­
nected to the same ~cturc 15 the fill't antenna 16, Ihe till'1
and second aoteooas may be compietely separate. In any

~~ eveot. lhe second an~ 1. is Pftferably rotalable about a
vcrtical uill ali showo al B in FIG. 210 direL11.be IDlcnna for
optimally receivilllthe terrestrial transmined sigoals.

As wllh the filSl aDtelllll 16, the secood aotenna 18
includes a ceoterline Jlaod may receive signals ttlvelling

00 only wilhin a din:aional receptiun raOF r max. about lhe
anteooa ceoterline 30. lbc lotal reccplioo range for second
anlennl 18 ~hall he refcned to in thiA dillClo!Iure and the
accompanyioa claims as the ~terrestrial" or ~secood" dLCec­
tiona1 receplion raage. and is equal to two times tbe reL'Cp-

0' Ilon range r max. Signak lravcllinlto u.vr location 14 along
a route outside !bat tcrrestrial directional receplion range:
canOOl be received by the second anlenna 18.

TABLE I

SaCCiil&c

Lo"lI<Ude AzlmUlD EIc-'''_

015 1~".$ .17..'

101 186.' <'.0
110 :033 ~:.}

119 :177 ,7.S
l4ll :47.3 :57
lS~ :53.3 179
]00 :~ll In]

I7~ :63.5 Z.J

3
FIG. 1 shows four satellites Ua. Ub. 12c. and Ud spaced
apan al four ICpUaIC dircctioas from a user localion 14. In
geoSyncbcODOUS orbit, cach salcllite remalOS il a fi"cd
localion with rapcet 10 the eantJ"s surfau:. and Ihu~. wuh
respect 10 the user location 14. First and second iDlenna 16 ,
and III, re~ctively. which will he di!\CIL'lI\Cd in delail wilh .
reference to FIG. 2 ire localed at the u.~r locallon 14

Eat:h of these sall:lliles UD-d IS posllJuncd ID gcuslln­
cbroaous orbit about the center of the earth. and lS POS]­

1I0oed al a ce rtain longitude and lalltude above the eartb .s J0

surface. As is known ny lhose skilled 10 lhe art. a receiving
anlenna may be directed at a cen1!n elevallon and dlfet:tlon
or azimuth loward a desired satellite location for recelvlOg
signals from the particular satellite

Currently, all direct hroadea.~ salelliteli within the hne of 15

sight of North America are positioned al loaglludes and
latitudes requiring the receiviag antcnna to facc in a SOUlh­
e:rly direclion from Norlb /\merka 10 rCl:civc sl"nals.
Although FIG. 1 shows four satelliles Uo-d for purposes of
dC!iCnbing lhe invention herein, more or fewer ulelltteli may :n
be spaced apan within a line of sight of a certain geographJ·
cal area. Several satellites are curreolly within a lioe of sighl
of North America. Tallie 1 sets OUI Ihe longitudi nal location
of each salellile aDd for purposes of enmple. Ibe IZl1Dulh
and elevallon al wbich a receiving anleooa mUSI be duecled :~

from a location II Austin. Texas for recelvlOg siguals from
each salellile. All azimuth direcliOll5 and elevallons are
mea.~ured to a centerline of lhe antenna which ..... 111 he
discuslicd below with respect to HG. 2. Ibe lerm ~aLlmuth"

refcrs to the dlrectioo wilh rcspcd to a refcreocc direction .10
such IS due nonb, commonly zero degrees. "Elevation"
refers to the angie of the antenna centerline above bonzon·
taL

DBS satellites all IlIDSlDU di4ereot sipals in the Slme
frequeocy band. The U.S. Federal CommulUcatioos Com­
m156ioo bu ICl .. the e1cctroalapclic: spectrum from
12.2 gipbena 10- 12.7 &iPJIa'Iz for DBS broadcasling In
order to e rfllaCll from stpals between two

adjacclll '11 "'p two aHldilioas mUll be met. first. Ibe
realvilll __ be limilld to receive ~ignalli onl~

Within a e:atIIIl'tGIflIOIl r-. about the ccoterhoc ollbe
aOlelllll. SccaadIy. die sateUila lINII be spaced apan aboul
tbe lCU&yncbl'OllDlla In: 10 tbala RlCCiviDK aDlcooa ma~ be
posilloaed wub oaly a siDgie satellite trlDSlDltIIDg In the
dlleCliooal recepllon raolc of tbe antenna

Aa:ordiDl to CUrTellI relulalioas, individual DBS Sllel·
litCli mw.a be separated al Iclllil moe (9) dClP'CClo In lbe
geosyncbrooous are. Thus. eadt DOS recelvilll antenoa
mu.q havc a directional rec:cpuon rallle or apenure of plu~

or mLDUS DIDC (9) dcarecs or less as measured from a
ceolerLine of lbe aoteona. Altbaugh curreot regulalions
require a ~paclOg of no !eM Ihan nine (9) degrec~separation.
the InvenllOn i5 noe limned to this delree of sepuauon.
However. accnrdiag 10 lbe InvcDtion. lhe el!'ectlve receplion
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Referring.agaiD to FIG. 1, tbe first antenna 16 accordlDg
to tbe IIlVenUOD,1S directed to receive stgnals Irom one 01 the
satellitcs, SllCUi&e l2d for example. Inc azimuth and cleva.
lIOn at wbich tbe fiBI anlenna 16 mlbl be Jllc:clc:J lur
optunally receiving signals from Sltcllile Ild rna\ he 247 ~.

and 25.7 re~ively, for example. The <oc,,-ond antenna 18
I!; directed with itt; cenlerline JO poinllng generall\' to [he
lerreslnal traOSmllllDg location of the terreslnal Iransmlller
20 and esse ntially horizontally Ignorlllg [be de\'allon dif­
ference belween the firsl and second antennas 16 and 18.
respectively. the aZimuth difference belween the cenlerlmes 10

28 and JO of tbe lWO antennas and this example IS appro"J'
maldy 67.7 ue~c:c~.

In the mientation !;h0v,n In FIG I. the fir~ an1enna 16
cannot receive signals from the terresmal transmlller 20. 1<

The reason for tblS is tbat the direcllonal Signals transmllled
from tbe terresmal transmllter 20 are all traveillng 10 a
direction or along a route outside of the satellite dllecllooal
recepllon range of the fi("!;t antenna 16 Similarly. the direc·
tion in wbich the salellite 12d transmits witb re~pect to the
user location 14 is outside of lbe terreSinal dlfecllonal :0
r~epllon range of Ibe second antenna 18 Thlb. Ihe sewnd
anlenna 18 cannot receIVe signals trallSmilled by the sateillte
Ild. Furtbermore, in tbis example. the second aotenna 18
cannol receive any signals transmilled by any of the satel· :~

Iiles 1~. Thus., in tbe Orlenlatlon of tbe first and second
anlenna 16 and 18 a!; shown in FIG. I and wilh Ihe poSition
of lbe salellites l2o-d and terreSinal transmlller 20. Ibe
lerreSinal transmlller may Iransmn on a frequency Klc:ntlcal
to the frequency of signals transmllled by Ihe sale Ihles .10

wilhoul any lDlerfereoc:c III lbe signals received at the two
anlenna.t;.

Those sltilled in Ihe art wiU readily appreciate ttat the
elevation of lbe lirsl anlenna 16 may be blgb enough wllh
respel:l (0 bonzontal 50 thaI tbe second antenna 18 ma..- be 1<

aligned along the same azimuth as tbe tirsl antenna \AolthoUI
any IDterfcrence between tbe Signals received by tbe two
antennas on tbe: identical frequency. Howev·er. when: tbcre
arc numerous salellites at dilferenl azunuths and elevauons
With respect to the user locatioo 14. &be first and second ~

antenna.t; 16 and 18 may have III he pR'ilioncd al different
aZimuths as lilusuated in HG. 1 ID order to preveDl IDtcr·
ference.

Referring to FIG. 3. a plurality of terreslnal transmlllers
32 are required 10 provide a SllDal strong enough 10 be 4~

r~elved oYer a IUJC area. t::acb traDaiIDlller 32 ID HU 3
trallSmlts directioaalJy In 10 azimucb raDIe A of approXl'
m.tely ISO dcifCCs aDd OUI 10 aD effective reecpuon range
R. With this tramaaillcr spacioa and ualamLulOo range. the
Signals from &be terrestrial trlnsmincrs may be received ''"
from any loc:a&IDCI wdb&n the acograpbK: area U. Allhough
tbe diRaJoaal ,.... of ISO dcil"S is shown for purpo!ICs
0f example. tile tem::.cial trlllMlLWoM may he In 01hcr
ranges wi&biD lbIlCOpC of &bi5 iaveDlioD.

The rnc:thod awurdia¥ IV tbe in~DuoD Ilo w.cd ID ~IIU.· "

IIOIIS In wbiell SllClIilC silnals arc being transmlllCd in a Ilrst
frcqueocy for reception With tbc first anlCnna 16 The Ilrst
aDlenna 16 IS adaplCd 10 recel~ slinals only wlllun lhe
~tcllile directIOnal reception raoge about the anlenna cen·
lerlme: 21 The method includes tUlIliIDllIlIlg !>iln.Il> In the l>O

first frequency dlrecuonal1y ID a range outside of the satellile
dlreclional rcception range of the Ii~ antenna 16. Signal!;
trallSmllled bv the lCrreslrlal traDSIJIlller arc received bv the
second ante~na 18 at the user location 14. The se~nd
antenn. III I!; adapled to recei~ t;lgnal!; only wlthlR the "
lerreSlna) directional reception range about the antenna
centerline JO

6
This directional terreSirial transmISSion accordlDg to the

lOVcnllon allows terreSinal transmission at an Identical fre.
quency as that used by Sltellites. and particularly DDS
without Interference belWeen the lWO transmissions. nus
allows the DBS spectrum and perhaps other satellite spectra
10 he reused for terrestrial transmissions The terreslrial
transmissIOns may be for teleVISion signals or any otber data.
Including internet communication~. voice data. 0(her video
or any other Iype of dala. •

The above described preferred embodiments arc Intended
10 illu!;trate the principlCli of the invention. hUl not 10 hmll
Ihe !;Cope of the invention. Variou!; other emoodiment~ and
mouilh:auons 10 these preferred embodimenlSmay be made
by lhose skilled in the art without departing from' the scope
of the foUowlDg claims.

What is claimed is:
1. All apparatus for simullaneously lraosmHling terrestrial

signals on a common frequency wicb SllCllite signals trans­
milled from a Slu:Uilc, the: salellite transmining saleUite
signalt; al • fil'!'t frequency to a UJ,er location for reception
0nly wilhin a satellite directional rcception range ahoutlhe
user locatioD, the appararus comprising:

(a) a directional lCrrc.'itrial tral15lTlillCr for tran!mining
terrestrial sijpJais al tbe first frequency ID a limiled
azimutb range around tbc location of tbe lerreslrial
transminer, the terrestrial Iraosminer beini located
wilh respect 10 &be user location suell tbal lbe terrestrial
tran!'>miner tral15lTliL'i 10 the ILo;er localion along. roule
wbicb IS outside of \be satellilC directional recepuoll
range.

2. The appararus of claim 1 wberein salellilC signals are
transmuted from a plurality of satellilCs in geosyncbronous
Mbil. each satellite separated from eacb otber salcllile in a
geosyncbronous an: by an angle greater tban one balf of the
salellite directional receplion range and Ibe satellites
together transmil satellite signals to tbe user location onlv
Wtlbln a combloed salCUile st~nal transmission ran~e abo~l
tho; user location, and wherein:

(a) tbe: IcrrQtrial tralllilDiner transmits only in direcllon~

wbicb are outside of tbe combined salellile si@al
lransmlSSion range and an angle equal to one balf of Ihe:
salellHe directional reception range outside of the
boundaries of the combined satellilC signal transmIS­
sion range.

3 The appararus of claim 2 funber comprising:
(a) a pluralily of lerreSlrial directionallrallSminers. each

tram;miulD" from a di1l'erenl tCrTl:litrial transmLSl>lun
local ion and eacb transmitting directionally ID a limll<d
azimutb range.

4. The appararus of claim 1 wberein Ibe first frequency,s
In a range of 12.2 gigahertz to 12.7 gigahertz.

.5. The a~ralWi o{,<tlaim 1 wbcreitlthe first frequency"
above 12.2 giiahertz.

6. The apparatlLt; of claim I wherein the ulellite dlre..:­
lIon.1 receplion ra~e is approximately ei&t!leen (1/\)
degrees.

7 A method for simultatlCOWily providiDllcrrQlflil "".
nals on a comlDOn freqUCDCy with SI'~lIilC signals transmll­
ted from • satellite, where the satellite is transmining al a
lin.L frequency aloDl a sateUite lraJISmilision axis exte nJlD~
from tbe satellile 10 • tem5trial user location. tbe method
comprising the step of:

(.) traosmiuina terrestrial signals at the tirsl freque nn In
a Iimiled azimuth raDge from a lerreSlrial transmlller.
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14. The apparalUS of claim 13 ful1bcr compnsing

(a) a plurality of terreslrialtransrnilters eacb transmilling
[rom a ol[erent terrestrial transmISSion locatloD ano
each lraosmllling direcllonally UI a limited azunutb
range.

I!. The apparatus of claim U wberein the first frequency
IS ID a range of 12.2 glgahenz to 12.7 gigabcnz.

16 The apparatus of claim 12 wherelD the first frequency
IS above 12.2 gigabcn:.:.

I7.11le apparatus of claim U wberein the ~tcillte:

directional reception range is approximately eIghteen (18)
degrees.

18. An apparatus for simultaneously transDlIning leITes­
lrial signals on a common frequency with satellite signals

I ~ Iransmillc:d from a satellite, lbe: satellite transmnting ~tcllile

signals al a first frequcncy 10 a user location for recepuon
only within a SAtellite directional reception range ahout Ihe
user location.. the apparatus comprisiaa:

(a) a terrestrial for llaosmittiog terresarial signals al tbe
linil [requency from a filled terrestrial lexation wbidl
forms a fixed aeomctry witb tbe user location and tile
satellite. tbe terrcsrrial transmitter being loc:atcd with
respect to tbe user loc:ation sucb tbat lIlc terrestrial
transmitter transmits 10 tbc user location aloog a route
which i!i ouL,ide of the wellite directional reception
range aboul tbc user location.

19. The apparatus of claim 18 wberein satellite signals are. _
lransmilled from a plurality of SAlellites in gcosyncbrollOus
orbit. each satellite scparated from eac:b otller satellite in a
gcosynchronou.~ arc hy an angle greater lhan one half of the
satellite directional reception range aDd tbe satellites
logclber transmit SAlellile si&Da1s to tbe user location only
wllbin a combined satellite signal traosmission range aboul
Ihe user locAlion.. aod wbcreio:

(a) the terre.~lrial tran.\lTlitter traosmiL~ only in directions
wbicb arc outside of lIlc combined satellite signal
transmission range and an angle equal to one balf of tbe
satellite directional reception range outside of lbe
boundanes of lIlc combined SAlcllite signal transm~­

sion raDflC.
20. The apparAlus of claim 18 furlllcr wmpnsing

(a) a plurality of temstrialllaosmitters, each traosmilling
from a differeot fixed terresuial transmission locauon
whicb forms a fixed aeomctry with tbe satellite and the
user location.

21. The apparalus of claim 18 wbc:rein tbe: first frequency
LS ID a range of 12.2 gigabenz to 12.7 iiaabcnz.

22 The apparatus of claim 18 wbcrein lbe first frequency
~ 4bove: 12.2 ¥1¥abcrtL

2J The apparatus of claim 18 wberein the sateUil~

directional receplion range is approximately eighteen (18)

de~rees.

7
thc terrestrial traosminer bcll1g located wllh respect 10

the INr lacAllOn i'iO a.~ 10 lran!imil to the user locallon
alolll a llaasmission route whicb isoulSlde of 3 'io'llellite
directional ~-cption ran"e about the U:iCr locatlOD.
wberein tile Sltellite directional recepllon range com- ;
priscs a limited direcllonal range subslaOlially ccntered
on tbe salellile lraosmission axis.

I! The melhod of claim 7 funbcr compri!iing the slep of:

(a) lransmilling lemslnal signals al I he: tirsl frequencv
ano within a limited lerresLrial aLlIIlulb range: [rom a 10

pluralily of terreStrlalllansminers al different locations
9 The melhod of claim 7 wherein the first frequency is in

the range of 12.2 gigahertz 10 127 gJgat1ertz.
10 The metbod of claim 7 wbereUl the first frequency 15

above 12.: gigaberu.
11. The melbod of claim 7 wberein the salellile directIOnal

reception range i!i approximately eighlcen (11\) degrees.
U. An apparatus for facilitating the use of lerrestnal

transmined signals wbicb are transmitted on a common
frequency simultaneou.~)y with !iitellile !iignal~ lransmilled :0
from a satellite, lbe satcllile transmitting satellite fN~nal.s at
a fil'Sl frequency to a terrestrial user loc:ation along a satellite
lransmission axis. the apparatus compnslDg:

(a) a terrestrial transmmer for llansmitting terrestrial
Signals at the frequency 10 the u.~r location~ the Icr- =~
reslrial llansmitter bcll1g localion wltb respecl 10 lbe:
user location such tbat lIlc terrestrial transmitter lrans­
mits to tbe user locallon along a route wbicb 15 outside
of a satellite directional reception range about lbe user
locallon, wherein the satellite directional receplion .lO

range compnses a IlIIllted dicccuonal ran~e subslan­
tially cenlered on lbe satellite transmis.sion alUs. and

(b) a terresuial receiving anlenna at lIlc user Io.:allon lor
receiving Signals at tbe first frequency only willun a,<
lerrC!itrial directional rccepllon range ahout a centerline
of the lerrestnal antenna, tbe terrestnal antenna bcUlg
aligned to receive signals traosmincd al lhe fil'Sl fn;·
quency from lIlc terrestrial traosmiuer locauon, and
being ahgned so tbat lIlc satellite lllD5ll1MIOn alUs 15 ~

oUlsidc of lbe terrestrial dirc:ctiooal reception range.
13. The apparatus of claim U wbcrein satellite slgnllb arc

transmitted from a plurality of salCllites in gcosynchronous
orbit. eacb salellile scparated from eacb olber salellJle in a
geosyuCbrollOus arc by an anaIc arealcr tban an an~e equal 45

10 one half of tbe satellite din:etiooal rcccptioa range and lbe
SAlellites togelber transmit satellile sipals to the user Ioca·
uon only Wltblo a combined satellite silPlal transmISSIon
range about tbe user locabOll, aad wbcrein:

(a) the 1crrauial1nllllDiIlcr lIImIIUll> only ID ull1:cllon~ <r

wbicb ..: outIidc: of the: combined sall;llile fNgnal
ll.gsmjpjcer-. and an aaale equal to one balf ~f the
satelJi. cinc:IioeIl reccpcioa l'IIICe outslde: 0 f llxbou.,.. 01111I combiDed satellile sipl lraosm~­

sioo ra•.
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APPAIlA1tJS AND METIIOD FOR ItE'OSING However. IiIc:c dae IiIII1s reeeived iI tbe system sbO'WIl
SATILtJ:I'£ IROADCASr SPECTRUM FOil iJa U.s. Pa. No. 5A13~ 1ft C'GIDbiIIe4 or rea=iWld .. 1be
'l'DU:STaLU.LyaaOA.DCAST SIGNAlS IoIIM.... -.ca. II__ paiMS is lime. unaa:i.II

....CSGROUND OF THE INVENnON UId DBS .. c:aIIIICIl be recei¥ed sj........lly OIl •

"..........to IppIaIUI udmrt""ds farma.d- ' ('OlD""~ .:y.
CUIiIII -1'8CIIMaI dII&. iJMOlp4i', cIiIiI&I rciniIi.. iii- Deqire tbe IIdvuIqes of DBS..Cbc adYaDuIa at die
.us IIId "IaiI:c ..... Wan ~y. 1IIis i119aIIiaII .,..... ia U.s. JIlL No. 5.A13.663. Cbc DBS sysraD
ra-s II) • ...,..._s IIId ". providiq CIIIftItI:ial ties lip • ,... of Cbc~ IJlICftID wbicb
na-p.I "INOaIIy wtIb direcs be 1m. ~..... be nda* for tanIIIiallipal ....- ..
IIIdire D aD. = 1 •••~. 10 aau.

QIInIdy. 1eImIiaa IipIIs may be recei¥ed freD •
IIIdire iD~ artlit Iboat tbe nae ...
--1ipIIs1ftft·! 'II'd freD .1IInCial to Jl is .. CIbjea oIlbc ...... to JlI'Oride 1IIIU:ZiIUy
tbe uuUi&e ad 1ba ra-gnjnecI fraID die MII:DiIe 10 _ tn....... IipaIssjwrh_ly WIlIIIdIire ",D"ftitIM

tbe IipIIs c:u be ftCIIiwd by 1II:I'eIIIial ftCeiwn WiIIIia. u Iipals • Ibc fl. -C)". nc irIeDIiaD iacluda ..
ceftIia...ii*ic1IlC:IC:Ma&"WiIbia.beof IiPtofdie 1pJMi_ ad few JIN"idiIc UIIaIIial ud IIIeIIiIIe
....Ja IIddbiOIIIO1eImIiaIl1ipaU. OCba'typeS«" IipIb "'1ra-NiI,. •• , " • freq_cy.
mI)' also be a--!"" II) COF'""n a.roap eW'iIPs jp 1lIe objIa « tile iPaIiaa is "CCCIIlIIPti..., by adliziq
~ c:atIiL 20~. M. witba IiIDiIId diNcrioulrecepioa IUIF

Direct broedast IIIeItiIe .-vice (DBS) relen to ..... ud abc 1m'aDinl ..... iD.~nqe 01
11'1 0I1itJe'¥i1iGa IipIIs direcI1y b use by j,gdi. ~ iD wbidl lie -wae sipals ..
YidIIaJ Idtolds a' '8bIcdJa's bnWI dac~ IipaI lID 1'be reqaira two .........
~ equipmar TIle u.s. Fedaa1 Cc...muni7li~ ·1 feIdiIII two _ « cle::cwtjac aDd "w'nl";_.
CcnminicMt bas dedicmd die decI:raIIIIpc:I speanam 25~~ for adIizUIIlbe .ecei¥ed sipIls. BCIIb
fraID l2.2 pPIIlcra to 12.7 JipbInZ ta' DBS l:lroIdc:em •• recem., • M.1ft ........10ncciW Iipa1s Oldy widIia
SiDaa sjpal..ncrs ... loc:IaId WiIbi.D Cbc OBS spea... • ..--dil'IcIioullllDllC.ne is .......Ina.
cadi CItricr cmyiq snaal iIadMdual teleYisioo c1aetM!s. caarIi8e 0I1be JIIftiaIlIr ......
f>epndiD' apoa &be ClllIIIp'eISiall cec:bIolOlY tppiied to III ..... 10 aac 10 i.-faace beIwea &be IIIeIIiIIe
dIc:sc sipals.1iJcnUy IIIIJI*eds 01 scpmr.e mlD,w may be JO aDd IIl::II'iIa'idy ....mined IipaIs. tile UIftI1IUl IipaII
available dnalb OBS. A IRAl taCt of 1bc OBS IYsraD IR ......... "'auUy wiIIIiD • aaresIria1 aziaItb
as apposed to Jlri« saJelIiJE S)'SII:IIIS iJ tbat 0IlJy • SIII&Il ruce wbidl is -.ide tile aziaIIdI ..... ill wIIic:b Ibc
disb-cype ...... is required to ftCeiove tile OBS sjpaJs aDd saae1IiR sipals are ne-"" eiIIII:r by • IiDIJe ...uiJe CII'

tile alipmat of 1bc reeeiYiIIl dUb iJ DOl c:nucaL. AJso. tile mwriple swDira 1lIe 1IIItlIIria11r1DS111it aziaIUtb raqc is
DBS systaD will provick IIiIb qulily receptiOD ...y pUt 3' cboIeaso'" it iIIdude U'J dinaioes jp wtIicb 1be
ill Cbc aeoar~ receMac au of • ...u&~ WitbCIUt 1be UIdJiIe Iipa1 nai-nq be cIirecIed to receiYe
c=tpeIIIC of Iucl ftIIIIIissiGllliacs suc1a as mose reqund tor sipPl.s freD III)' Ja __ to CCMlI' a 1Irp.. for
cabie~ local ft plica • pIaraIiIy « Iar.aiaI ern....m ate

Cua"ePr JeplMioDs requiR cur DBS ,-cum be ... spud ClIIl OWI' ..... WillI dinaiclul n"""" C'iU
n..s frca eadI oaacr by ...... (9) dqrees ill • 40 oYCrIaflIUIlO__die~ Iip.Ils may be n=iwd
posyac1arallClUl &Ie.neNCCiWli-- for DBS sipaIs duIty wiIIda lie deIIiIe6 .w::e ...
IIUL Ibtr'efCft. be IiIDiIed 10 I'ICIlMaIIipals ill • lIirK- Tbesc oilier abjecII.......... teDlllm of Ibc
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